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摘  要 























































0.01%KH2PO4 和 20%PEG、pH 5.8 的培养液中 2-5 min 即萌发花粉管，花粉管生
长 2 h 可达 815 µm。通常花粉管伸长 500-600 µm 时，一对精细胞才进入花粉管，
渗透压冲击法爆破花粉管后可释放出一对精细胞。 
4．太子参再生体系的建立：太子参的愈伤组织很好诱导但很难分化。以太子参


































































Taizishen (Pseudostellaria heterophylla (Miq.)Pax ex Pax et Hoffm.) is a 
Chinese traditional medicine, its root tubers are used as drug. Its root tubers are 
generally used to propagate in production, which results in virus infection and species 
degeneration due to asexual reproduction, few cultivars and successive planting. 
These factors have seriously affected the output and quality of Taizishen, and hindered 
the sustainable development of Taizishen industry. The present study is to understand 
its sexual reproduction process and explore to improve this plant using various 
biotechniques. The anthers and ovules of Taizishen were examined by using 
transmission electron microscope to characterize its female and male gametophyte 
development. An in vitro propagation system was set up using young embryo as 
explants to induce callus and regenerate plantlets, which is a basis of gene engineering 
and cell engineering for this plant. Taizishen polyploid inducing was also conducted 
to produce tetraploidy, which has great economic potential in Taizishen production. 
The results as following: 
1. Observation on development of female gametophyte: Taizishen ovule is an 
anatropous with double integument and thick nucellus. Its tetrad arranges in a line as a 
result of the meiosis of megaspore mother cell. The three megaspores at the micropyle 
end of tetrad degenerate, showing the features of programmed cell death. The chalaza 
megaspore develops into a functional megaspore, producing an 8-nucleate embryo sac 
after three nuclear divisions. Then the 8-nucleate embryo sac differentiates a female 
gametophyte consisting in 7 cells. Three antipodal cells have degenerated in mature 
embryo sac. The development of its female gametophyte belongs to Polygonum. 
During the development of female gametophyte, the vacuoles take place three 
changes obviously. First time, the vacuoles form at the chalaza end of the functional 
megaspore, which follows first time nuclear division of gametophyte. Second time, 
2-nucleate embryo sac has obvious chalaza end and micropyle end after formation of the 
center large vacuole, and that makes each nuclear in a special place and decides both 
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